Concerns about household debt increase with the escalating debt level in developed countries. Australia is a good example of this. This paper applies the dynamic ordinary least square (DOLS) method to explore the determinants and influences of Australian household debt. The results show that the rising Australian household debt results from the increased size of the economy, a booming housing market, a favourable macroeconomic environment and favourable government policies. Although the rising household debt stimulates economic growth in the short run, it may induce economic instability in the long run.
more pertinent than ever to identify the factors that affect Australian household debt.
The remainder of the paper is organised as follows. The next section reviews previous studies. Section 3 provides a financial investigation of Australian household debt. The purpose of Section 4 is to specify and estimate the empirical model at macroeconomic level. Section 5 interprets the main findings from the empirical model while Section 6 summarises the main conclusions.
Previous Studies
Prompted by rising Australian household debt, some institutions have included household debt information in their surveys or have initiated surveys on this topic. at the household sector level have been based on these surveys: Reference [4] studied financial stress in Australia using the 1998-99 HES survey; reference [5] , by employing a logit model and using the data from the HES and HILDA surveys, studied the factors that affect financial constraints of Australian households. Reference [6] used a bivariate and logit model to analyse the data obtained by surveys on Household Behaviour around Housing Equity.
At the macro level, the RBA has published a number of papers and speeches on this topic. For example, reference [7] emphasizes the positive effect of low inflation on household borrowings. Reference [8] attributes the quick growth of personal credit to the innovations in products offered by banks, the increasing household preference toward the use of credit cards, and the continuing economic expansion with low inflation and low interest rates. Reference [9] illustrates the composition and distribution of household debt and suggests that low interest rates, the low inflation rate, and financial deregulations may have led to the rising household debt.
Other studies are in opinion similar to that of the RBA. For example, reference [10] suggests that the increase in household debt partly reflects increased house prices, due to the sustained low inflation and interest rates, and partly reflects the improved product choice and reductions in borrowing costs due to the deregulation of the financial sector in the 1980s and 1990s. Reference [3] claims the rising household debt level is due to the sustained boom in house prices and the sustainability of household credit depends on the growth of household disposable income and employment. Reference [11] takes a more Keynesian view since they argue that the government encourages private spending and the growth of household debt in order to sustain Australia's economic growth.
Researchers have compared household debts in different countries. Among them, reference [12] uses data across countries to analyse the possible determinants and the macroeconomic implications of rising household debt. According to reference [12] , the rise of household debt reflects the response of households to lower interest rates and an easing of liquidity constraints. The increased household debt itself is not likely to be the source of negative shocks to the economy but will amplify shocks from other sources.
Reference [13] , in comparing the results of studies on household debt across countries, finds that the debt holding by age follows the life cycle pattern in all countries observed.
Crook concludes that there are considerable variations in the determinants of desired stock of debt and in the marginal effects of household debt within, as well as between, countries.
All of these studies on Australian household debt are instructive, but they do have some limitations. One limitation is the emphasis they place on different individual aspects such as financial constraints, financial regulations, the effects of inflation and the effects of the interest rate, so they do not provide a complete picture on Australia household debt. A second limitation is that most studies provided only financial analyses on Australian household debt. To the best of author's knowledge, no one has yet estimated econometric models to find the determinants of Australian household debt at macro level. Based on data from the household accounts, microeconomic data from surveys and other macroeconomic data, this study intends to identify the determinants of Australian household debt by employing the dynamic ordinary least square (DOLS) method.
A Financial Investigation about Australian Household Debt
Before doing any modelling, it is useful to have a general grasp of Australian household debt. This section reveals the facts regarding the different aspects of Australian household debt: the development of Australian household debt over time, the funding sources, the composition and the distribution of Australian household debt.
Evolution of Australian Household Debt over Time
For any study on household debt, the proper measurement of household debt is a prerequisite. There are basically two types of measurement of household debt: the absolute and relative measurements. There are some advantages for each measurement, so we investigate the development of Australian household debt by each measurement in turn.
The absolute debt level: The absolute measurement gauges household debt in terms of currency. Its use is popular in household accounts and bank lending. For example, the household balance sheets use the absolute measurement, as shown in Table 1. A number of interesting facts can be gleaned from Table 1 . The first is that during the period 1989 to 2008 household liabilities increased from $167.7 billion to $1269.3 billion. In spite of this, household debt levels remained well below total household asset levels. On this basis reference [15] Macfarlane's (2003) opinion was that the debt level was rather safe for the Australian macro economy. Secondly, total household assets increased faster than debts, so net wealth has been growing. However, since the downturn in 2000 the increase in total assets has slowed. A third feature is that non-financial assets are a major component of household assets. Examination of the household balance sheet reveals that the bulk of non-financial assets is housing related, such as the value of dwellings and land.
Although absolute measurement can provide us with a reasonable indication of household debt it can sometimes be misleading. Because the size of the economy grows over time, the magnitudes of the economic variables linked with the size of the economy also tend to increase with time. Therefore, comparisons of the absolute value over time will be biased by the size of the economy. Relative measures of household debt circumvent this bias. The popular relative measurements are the debt-income ratio and the gearing ratio.
The debt-income ratio: The household debt-income ratio measures household gross debts (liabilities) as a percentage of household gross disposable income. The last column in Table 2 indicates that the debt-income ratio has increased at an astonishing rate, more than doubling from 1990 to 2004. In 2005 the debt-income ratio reached 162.8%. To put this into perspective, Australian households would have to work more than one and a half years just to pay back their debt.
The gearing ratio: The gearing ratio (household gross debt as a percentage of total assets) reveals the overall financial position of households. The last column in Table 3 illustrates that the gearing ratio has increased slightly over time (by 6.1% from 1990 to 2005) and that the overall gearing ratio is relatively low (less than 20%). However, concluding that Australian household debt is at a safe level might be over optimistic, especially in the face of asset devaluation such as a stock market or housing market crash.
The gearing ratio may be understated as a consequence of the rapid rise of house prices in recent decades. As can be seen from the household balance sheets (Table 1) , housing assets comprise a major part of household total assets. Housing assets may be overstated because of the rapid rise of house prices in recent decades. A fall in house prices would translate into a fall in the value of total household assets. As a result the gearing ratio would rise.
The gearing ratio obtained from the aggregate data also tends to downplay the risk of households. Total household assets include all households in Australia whereas total household debt relates only to those households with debt. As such, the aggregate gearing ratio may be substantially lower than the average gearing ratio for households with debt and thus underestimate the risk faced by indebted households. Figure 1 decomposes Australian household debt into three categories: owner-occupied housing debt, investment housing debt, and other personal debt. What is immediately noticeable from Figure 1 is that owner-occupier housing accounts for more than half of total household debt in the period under consideration. Another distinguishing feature is that debt associated with investment housing increases dramatically during the period, from less than 5% of disposable income in 1990 to more than 40% in 2008. Thirdly, other personal loans increased only modestly. This debt breakdown is useful in ex- plaining the high debt-income ratio and the low gearing ratio in the Australian household sector. The large amount of debt leads to a high debt-income ratio but the high percentage of mortgage debt secured on housing assets reduces the gearing ratio. Since housing assets have been highly inflated in recent years, the low gearing ratio does not guarantee the low risk of Australian household debt.
Composition of Australian Household Debt

Distribution of Australian Household Debt
When we consider the risk of incurring household debt, how the debt is distributed is vital. Based on the data from the 2002 HILDA survey, this section outlines the distribution of Australian household debt. Since the main focus of this study is on the debt for Australian households at a national level, we only discuss the debt distribution by age and by income (wealth), not by state (region). Debt-income ratio
Owner-occupier investment housing other personal loan the overall distribution of household debt by income and by wealth.
The general conclusion of Table 4 is that the higher the income or wealth, the higher the debt. The richest households, the 91 -100 percentiles, owe nearly half of the total debt if sorted by wealth or 27% if sorted by income. The result is quite comforting in that it implies households may not be vulnerable to an adverse economic environment.
However, there may be concerns for the middle class, especially the 51 -60 through to the 71 -80 percentiles. This group has small percentages of income and wealth but they undertake a considerably high percentage of debt.
Distribution of household debt by age: the distribution of household debt by age has an almost normal distribution as shown in Figure 2 . One important message Figure 2 delivers is that the distribution of property debt is normal and its distribution largely determines the distribution of the total debt. This distribution is consistent with the Life-Cycle Hypotheses. However, since starting out, their wages are relatively low so they will borrow money to buy property and pay it off later. Another interesting aspect is that the HECS debt decreases with age, which is consistent with the HECS policy.
Financing of Australian Household Debt
The rising Australian household debt indicates that the desire of Australian household borrowing must have satisfied by the available funding sources, otherwise the borrowing cannot be realised. From the net lending by sector ( Figure 3 ) we can conclude that some Australian household debt is directly funded by other domestic sectors. sector was also largely a net borrower, the non-financial corporations sector was a net borrower for the entire period as shown in Figure 3 .
Based on the net lending positions of domestic sectors and the general lending practice in Australia, we can conclude that the household sector, as the largest borrower in recent years, have borrowed from the only private net lender-the financial corporations. However, part of this direct funding may come from investors overseas, because the aggregate net lending for all domestic sectors is negative for recent decades, which means Australia has been a net borrower for a long period of time (shown in Figure 4 ). Figure 4 illustrates that, in aggregate, the domestic sector has been a net borrower over the past four to five decades. In 1979-80, net borrowing from overseas increased sharply from around 2% to 5%. In subsequent years, it has fluctuated around 4%. Net from other sectors increased only around 6.3% of GDP at the same period (see Figure   3 ). So, more than half of gross household debt is financed by households themselves.
An Empirical Model
The direct reasons for rising Australian household debt stem from households' decisions to take on debt. However, the household decision on borrowing and thus the aggregate household debt is ultimately determined by the macroeconomic environment.
In this study, we explode the influence of macroeconomic environment on Australian household debt.
Model Specification
The household debt level is jointly determined by supply and demand. The demand for debt is subject to the level of household disposable income and the purposes of borrowing. Household disposable income is derived through household gross income plus social transfer, and less income tax payable and other outlays. At the macro level, these factors can be approximated by GDP. The purposes of household borrowing include smoothing consumption and investing. The level of consumption is closely related to Australian population and the price level (CPI), and may be also related to the macros affecting consumer confidence such as unemployment rate and GDP. The investment decisions are typically related to interest rates. Moreover, from the decomposition of Australian household debt, we learnt that the housing is the main investment vehicle for Australian households. In considering the large amount of housing debt, housing prices and the number of new houses entering the market are important factors.
In regards to supply of credit, the availability of funding and the ease of obtaining finance are largely indicated by interest rates. However, to reduce credit risk, lenders may take into account factors like household income level and other macroeconomic variables, such as unemployment rate, inflation rate and GDP. Among these factors, the household income level can be approximated by GDP and the inflation rate is a monotonic transformation of CPI. Including all possible explanatory variables and assuming a linear function form yield the following model: This involves introducing a number of leads and lags of cointegrated I(1) independent variables in first differences into the OLS estimation.
Dataset
The 
Model Estimation and Testing
Since most macroeconomic time series data are non-stationary, unit root tests should into consideration the critique that the ADF test has low power in low tail tests (reference [19] ), DEBT and POP could be considered to be integrated of order one.
Reference [20] argued that structural change may be mistaken for a unit root. Table 5 ). Table 7 show that the structural change dummy variable DT00 are significant at less than 1% level, which confirms the result of the Chow break point test. Comparing the Wald statistics and p-value in Table 7 and those in Table 6 , we found that most variables become more significant, except GDP and POP; notably the significance of NDWELL increases from 10% level to around 5% level due to the introduction of the dummy variable DT00. However, the signs of the coefficients remain unchanged. Table 7 shows that all displayed factors have significant effects on Australian household debt. Among them, the GDP has the most influential effect (indicated by its large Wald statistic) while NDWELL has the least effect (at around 5% level of significance). All other variables are significant at less than 1% level. Based on the characteristics of these variables, we discuss them in 5 groups.
Determinants of Australian Household Debt
The Number of New Dwelling Approvals and Housing Prices
The housing price index has a significant positive effect on household debt. This significance is easily understood considering the importance of housing prices in housing assets and the importance of housing assets in household debt. The hike of housing prices will scale up the housing assets. For new home buyers, this means they have to take substantially more debt to buy housing, other things being equal. For those who have already taken housing loans, the increased housing assets provide them a good opportunity to withdraw housing equity-obtain more loans against the increased value of housing. As a result, household debt will increase along with the housing prices.
The number of new dwellings also has significant but negative influence. The effects of new dwellings are two-fold. On one hand, the new dwellings increase the total housing assets in the market. Given the high demand for housing and the popularity of housing mortgage loans in Australia, this implies more housing debt for households.
On the other hand, the new dwellings entering the market means more housing supply.
If the housing demand is unchanged, the housing prices will drop. The decreased housing prices will reduce the market value of housing assets and thus reduce the 
Interest Rate, Unemployment Rate and CPI
The model shows that the official interest rate has a very significant negative effect on household debt. The interval estimates show that if the official interest rate increases by one percent, the household debt level would decrease by $7.32 -16.30 billion over time.
The direct reason for this is that an interest rate hike will increase the borrowing cost which will deter households from borrowing or at least reduce the amount of money they are inclined to borrow. Moreover, for households who have already incurred debt, it may increase the repayment burden if the debt is based on a variable interest rate (which is the case for most Australian housing loans). If the repayment burden is unbearable, some households are required to sell their property to pay off their debt. As a result, household debt will decrease. The increase in interest rates also indirectly affects household debt by discouraging investment. The reduction in investment will slow down the whole economy. The scaling back of the economy may reduce households' income, increase the financial constraint on households and thus reduce household borrowing. If households' newly incurred debt is less than the amount of their scheduled repayments, the household debt level will decrease.
CPI also shows significant negative effect on household debt. Inflation has different effects on both borrowing and lending sides. On the borrowing side, inflation (increase in CPI) will devalue the debt so it is a strong stimulus for households to borrow. However, on the supply side, inflation will erode the principal and discourage lending. The significant negative effect of CPI indicates that the supply side dominates: in the face of high inflation, fewer funds are lent, so household debt would decrease. This finding is consistent with previous research. For example, many papers (e.g. references [9] [10]
[12]) suggest that the low inflation could be a reason for rising household debt because it may decrease the financial constraints on households (lower inflation leads to lower interest rates and thus less income is needed for the reduced scheduled payment) and encourage lending (lower inflation erodes principal more slowly).
The unemployment rate has a significant positive effect on household debt. This positive effect may be the result of the following two facts. One is that the influence of the unemployment on household debt is twofold. On one hand, the high unemployment rate means there is less income for all households and thus a greater desire for loans.
From this point of view, it will lead to the rise in household debt. On the other hand, the lower income due to unemployment casts doubt on the future income, so the joblessness of households increases the possibility of financial constraints. Consequently, the household debt may shrink. The estimation results suggest the former may overpower the latter. The other fact is that the high unemployment rate tends to associate with the low official interest rate given the RBA interest rate policy. Under this circumstance, the negative effect of unemployment may be overshadowed by that of the official interest rate. This is especially true when we think about the fact that "the degree of overlap between those households with a higher risk of unemployment and those with high debt level has historically been low" (reference [12] , p.57). In a period of high unemployment (and low interest rates), the household who are able to borrow may take advantage of low interest rates so that they take on more debt.
Exchange Rate and Net Exports
The negative effect of net exports points to the influence of foreign capital inflow on 
GDP and Population
The extraordinary positive influence of GDP on household debt may arise via two channels. One is that the magnitude of GDP indicates the size of the economy and thus the capacity of household borrowing and lending. The higher GDP implies higher in-come for households and more profit for firms. With higher income, households would be less credit-constrained. On the other hand, the higher income and profit provide more ability for banks to lend. The other channel may come from household confidence. The growth rate of GDP is a popular indicator of economic development, which makes people more confident so that they feel safe to borrow and lend. With the willingness and ability to borrow in the demand side and to lend in the supply side, the household debt may grow in line with GDP.
The negative effect of national population comes as a surprise. It is generally believed that the population should have a positive effect on household debt because the growth of population is likely to increase the number of households with debt and hence the total household debt level will increase with population. This reasoning is consistent with some previous studies. For example, references [21] and [22] conclude the significant effect of population. However, reference [13] shows that there are considerable variations in the determinants and in the marginal effects of household debt within countries and between countries.
The negative effect of Australian population may be explained by the change of population composition in Australia. The increase in population may increase the total household debt if the percentage of households with debt is increased or unchanged.
This condition is not valid in Australia because the age composition of population changed as the Australian population increased, shown in Table 8 . Figure 2 ).
On the contrary, they may bequeath wealth to their children, with which they can pay off their mortgage. In brief, the negative effect of Australian population may be the result of the aging society.
Structural Change in 2000
Conclusions
The DOLS estimation results reveal factors affecting Australian household debt. The growing GDP as an indicator of the increased size of Australian economy has tremendous positive influence, but the increased Australian population which is also associated with the size of the economy is found to have a negative effect due to the changed population structure. The rapidly rising housing prices as indicators of the booming housing market account for much of the increase in Australian household debt while the number of new dwellings affects Australian household debt negatively.
The favourable macroeconomic environment manifest in low interest rates and low CPI facilitates the surge of Australian household debt, but the unemployment rate is found to act positively. The enormous foreign capital inflow implied by both the hike of the exchange rate and the more negative net exports contributes to the rise in Australian household debt positively. The introduction of new tax system and associated compensation package are found to have promoted Australian household debt significantly.
The rapidly rising household debt may stimulate economic growth by increasing aggregate demand while the slowing down of growth of household debt can contract the economy. This function of household debt can be used to smooth the growth of the economy: encouraging or discouraging household borrowing at proper phases of economic growth. However, since the rising household debt tends to result in economic instability in the long run, it is desirable to rein in the rapidly rising household debt. . k is chosen so that the p-value on B k is more than 0.05 in absolute value and, for i > k, p-value on B i is less than 0.05. 
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